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PURPOSE:To efficiently obtain a styrene polymer having a high degree of syndiotactic configuration with a high 
active new catalyst. 

CONSTITUTION This catalyst for a styrene polymerization comprises a transition-metal compound having an in 
group, which has at least one substituent on the 5-membered ring, as a pi-ligand or a material consisting of (A) 
above transition-metal compound, (B) aluminoxane and/or an ionic compound having non-coordinating anion ar 
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*U^5 0 0 5 y y y h^Tttm#BtS:fft\ 

^^JES*-T5r 1, 2, 3, 4, 5, 6, 

7 -^79 ^ ?vM* V-r^K h y * T/i'i'y ^SrJI S 
fe@#LTf#fc 0 IR419. 5g ( 62. 2 5 y , ifc 

15 5% 'H-NMR :2.60ppm (3H, s), 
2.40ppm (3H, s) , 2. 3 3 p p m (3H> 
s) , 2. 3 1 p pm (3H, s ) , 2. 2 8 p pm (3 
H, s) , 1. 9 9 p pm (3H, s ) , 1. 6 4 p p m 
(3H, s) , -0. 0 9ppm (9H, s) (bV/^ 

[00 2 9] (4) 1, 2, 3, 4, 5, 6, 7 — ^7" 
9 * ^vM* Vr^^f^ V h y ^ a y b*<D&f& 
W&fltf-9 ^15. 2 g (80;!/ ^e/K 8. 8 S y I) y h 
)V) % 1 0 0 5 y y y h/^OJK* h^^«-»»L, ^ 
iBT, 1 5 0 5 y y y K/W h^^t*WLfc 1 , 

2, 3, 4, 5, 6, 7 *79 s s-t —fr, b 

y * 5vl^>7 ^ 1 9. 5 2 g £ 3 B^RB^ttTjST b/c 0 * 
t^T\ l^raAPjRiiaEUfcO*,, 8 0 < CT*hy^^» 

ffi^ffco 4 or. «EET-e**^S:a*L-C, 

<nm&*Wz<Dh. b/^>2 o ; y y y K/k iki^t? 
^*-y-^2 o o 5 y y y b^*m^ ^F«asr^8tbr 

^y|:S®t*fc^o IR49. 4 3 g (2 6 5-5*yu) , JR 
* 3 9 % 0 

1 H-NMR ;2. 9 0 p pm (6H, s) , 2.68pp 
m(6H, s),2. 46ppm(3H, s) , 2.38p 
pm (6H, s) (fh7^^>7>W, £ 9 n n 

49 T i — NMR : 19. 5 5 p pm (H*ft^*>«2p, 
[0 0 3 0] 
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^y^7i-^^^^F]) ^~a~ , rnr4 8T~t4~S 

#U tK&T. EtK^^/-/W. 6 4 g (2 0 5 })* 30 
;K 0. 8 5 !l !i y h A-) , fcV^Jtt* h y xf^7 5 V 

2. 0 3 g ( 2 0 S y */K 2.85JI!ly h/U) £8s#0 

u 3o»«aicRu, -s*«#tfc. &v^t\ 

fco iRffli. 3 0 g (4 5 y^e/K IR^I 0 0%) „ 
'H-NMR : 2. 4 5 p pm (6H, s ) , 2. 4 6 p p 
m (6H, s ) , 2. 2 0 p pm (6 H, s ) , 2. 0 4 p 40 
pm (3H, s) , 0. 6 1 4 p pm (6H, s) (f h 

[003 2] £-$0iJ 3 

1, 2, 4, 5, 6, 7 

V h y * a y K Mfc&*C) 

(1) 1, 2, 4, 5, 6, 7-^t>f/K^fy 

Jl?-? AT/US =*A/n-T K5-f K (LAH) 3. 0 9 g 
(8 1 5 y «rfH*:*-5vU h y l^A±i 

9 KMLft, l?!SCSJlT-g-^Lfc2 > 3, 4, 50 



T i C I i 

5, 6, 7 -^*t^ y^y- 1 - 1> 38. 7 g 

( 1 8 0 5 y -t/U) $r2005yy-y h^cO^i-x 

fi#©*£T?iSTLfc. 1.5«P8T?iSTS:*TU«:0 
— *rr 10«BSilrFfc2: -5-«FlW««s-Srttlt*iT 7k-JftTr *-2 - 

o 5 y y ■;/ h/K jjc^t? i hUDmkTy^r-tATkfgm 

2 00 $y y y h/UT-^^U W*Ste£#BtLfc<73 

i-x/n o o $ y y y h^X'2\£}mm$MWiftz 



»ju 3i-^^»«*a*n*uT, a ^*/hJt*Jo*. 

0^77^ N-t" S y ^AzK^l 5 0 5 y !l y h^T* 
2 0. fflfclfHt-J- h y * ATjc^fK 1 5 0 5 y y y h/UT* 

«:59JU at— ^/US:ISS*LT, jt&a&l, 2, 4, 
5, 6, 7 -^f-/?jUy( y^y^tKDh. rnSr 
ff^=Jrf-V3 0 0 5 y y y hvuKjeWU IfeMMK 

y-^T\ 8 0gW-/!)*y/U* 
— ^•y-VT-cgtmb, BAOl, 2, 
4, 5, 6, 7— ?vl~f Vf*V28. 8 g (14 
4 5!)*^) Lt#fc 0 80. 4% 

[00 3 3] (2) 1, 2, 4, 5, 6, 7 -^df-iM 
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^vi~f >r -yu, hi) / f/visy y©^ 
1, 2, 4, 5, 6, 7— ^3MM fvP-f ^^14. 4 
g ( 7 2 5 y fc*SJfc^*-y->' 1505!l!)yh^ 
tr^L. £©««fc'^-iM^/l';7;i-**T5 K (H 
MP A) 0. 5 S V JJ y h Tk^T, t -y^/P 
(l. 7M-:y^y» 4 7 5 !> y y h/i'Sr* 
TLfc. 21*110%. £j*Lfcl. 2, 4, 5, 6, 7- 

^*f-y^A'>f v^^y^^Afttt***. f*y? 
— fa^-esasrSHK 1 oo? y y y h/t-t- 

*f h7tKD77y (THF) ioo$yyyh/nc 

!JMn!) K (TMSC 1 ) 8. 7 g (8 0 5 D -t/K 1 
0. 2 5 y y y h/P) SrJOi-C^fllcRU, Jtttftftb 

fc„ »?>nfcjitfe«>*JKi=*2 o s y y y ha^^t 

^J-^U ^£ETT*THF5r^^7tW*>, ^3MJ->5 

0 0 5 y y y h*-ettffl#ft£fTV\ Wttfgfr&TkfiESfe 

itS-tlliD, 1, 2, 4, 5, 6, 7— 

fc„ IRS 18. Og (60. 4 5y^/U) „ IR^8 4%„ 

1 H-NMR : 3. 4 3 p pm (1 H, s),2.40pp 
m ( 3 H, s ) , 2. 3 2 p p m~2. 2 9 p p m (12 
H) , 2. 1 2 p p m ( 3 H, s ) , -0. 0 3 p p m (9 
H, s) 



[0 0 3 4] 



9 n n 

6, 7-^lM 
0 




( io ) mwn-z 3 8 1 2 
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\>amt^-^yi5. 2g (805!)^ 8. 8$yyyh 
/u) =Sr 1 0 0 5 y y y K/KOflfc* h/^Vtr^L, £ 
iST. 1 5 0 5 y y y h/KZ> h/l/xyCSjULfc 1 , 
2, 4, 5, 6, 7 -^*-t/3-Jl~f>T~/U, h})* 
?vi">? ^ 1 8. 0 2 g Sr 3 WHBJ*»ffcaST L-fc, SSfeV > 

h/i^V 1 0 0 5 y y y h/UT'2lHlttm u * 

10 £#fc„ 4 Ot^ MJET-C«|§^?rS*UT^fe<OB 
h/^^2 0 5 y y y h/K #:^-C*~-df 

-y-^2 o o 5 y y y h/p^ox, ^gBfc^&u-tBtt 
^Srttfco ^ii^=^-y-v^yy^xu-ttmi-<to 8 8 

%<OI3ft*-Ci*W*»*»5)*JB«t«:S:llii|jitfc. Z<Di> 

fcofc,, IRS21. 0 7g (6 0 5 >J*r;is) x lR^7 5% 
'H-NMR :6. 8 9 p pm ( 1 H, s ) , 2. 8 6 p p 
m(3H, s),2. 68ppm(3H, s ) , 2. 53p 
pra(3H, s),2. 47ppm(3H, s ) , 2. 3 7 
20 ppm(3H, s),2. 35ppm(3H, s) (xh 

"T i — NMR :— 75. 54ppra (H&fl^^V^ 

[0 0 3 5] 
Hfc7] 



A I C 



— > 



c s 



M e 



M 



M e 
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M e 



M e 



M e 



1) L A H 

2) H,0 



M e 



M e 



M e 




M e 



H Me 

1) B u L i Me 

2) M e iS i C I \ 

M e < I f J 



M e 



S i Me i 



M e 



H 




M e 



Me H M e 



[0 0 3 6] £fi)c0ij4 



.T i C 



M e 



M e 



M e 



M e 



H 




M e 



M e 

T i C 1 



(Me : AS) 
( B u : zf * A, S) 



50 1, 2, 4. 5, 6, 7-^drf-^ 1- >V4 Vy ~>V79 
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HJfcfil 3 Lfcl, 2, 4, 5, 6, 7 

=f-j\,J y^f-fr^* V h y ^ n y KO. 8 8 g (2. 5 5 !) 

Sr^T, flibKTHF 5 O^y-y h/H:** 
U -7 8tT, /fyUv^i'^AT'n? K9. OS y 
y y h/U- (1. OMTHF^K) 1 5#fg, 

m LtzkZZ>. JStttt* jg£|ttt& t ft o fc. 

5 o 5 y y y h/uoftid^^vettm, 

*fri\ »bnfc»»*»e»*WB^SrS*+5^i:^J: 10 
frtfftbtitz. iRftO. 6 2 g (2. UU* 

1 H-NMR : 6. 2 3 p pm ( 1 H, s),2.52pp 
m(3H, s),2. 47ppm(3H, s ) , 2. 26p 
pm(3H, s),2. 21ppm(3H, s ) , 2. 2 0 
ppm(3H, s),2. 14ppm(3H, s ) , 0. 6 
5ppm (9H, s) (rh7^f/i'->7ygl, fiy" 
n n tf^UA) 

[00 3 7] £f£0ij 5 20 
1, 2, S-hMf/H'Xf^l'f^Vh^DlJ K 

(1) 2, 1 
H$frffcT/V5:=y*A30. 7 (2505!)t/u) 
8Hfc&* (**<fc*^->^A±J:9$EflaKf|) 150 5 
y y y Kyut»iBL-C*ftJa«tttl»fc. ^n^yuy- 
n!)K25.1g (2 12Sy*^) i^y-tfy 16. 6 g 

("2 1 2~C JTWE W£ -Cr-±1BZ:«EfliK-3RJStt* — 

?5>t>, 2 5 0 g^TKi 2 5 0 5 y y y h^coSfiSftW 

i&&*±^tttr, immm&mwm, i-f^oo? 
y y y h/i--c-4iH]ttm, #8f®ft£m\ ^-tvhsst 

£fctf-Cfc*JIMt# /us/ ? A -eWKR Ufc. & *S>J 

y y y h/u-c- 2 @. ffioffltT h y y- a*^® i 5 0 5 40 
VVvh A'"C 2 Bifcft u , «s *«t»^ y** -> ? a -ett« 
'^Mf-V'SrBiS-f-ai 2, 3-v^^^yu 

v^v- 1 -*>-i9. 9g^i5>nfc. 

[00 3 8] (2) 1. 2, 3 - h y * ><D 

2 ,. 3 - i?^ f y^y- 1 - tv 19. 2 g (124 
5 y 5rl005yyy H/K0flfc*i~7vu (&M 

hy *A±,t9ii) \z&mi>it*?/i' i jf-'yi» <i. 

4 M^— ryu»S£) 1 0 0 5 y y y hA-STTkifcTKiffiT 



ftMW- 7-3 3 8 1 2 
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fc. 7k)ftT, 7k2 o s y y h/K #ci^t? 1 Nwfiftr 

y*-=y-Azk*gfi£l 005!/ Jy h^iyfL, *T 
««5:^iLfc. $ bfc. :c-7VU 1 0 0 5 y y y h/u 

h y »>****«-cifej*u $/ pA-cfc 

T. a ****** *TJft*50S«:m\ ftv^SSfT 
i:-*ftlUfc©%. 3ttraftif%aftU £/££!£££ 
-ttfco 0. 2NOW Kof^r'f h y ^A*.^ 

i 5 o 5 y y y h^T*2iii. mama- v y -^a*^ 
i 5 o 5 y y y h/i'T?2inaB»»» ft*mflk-r^<>^ 

A-C^Lfco U i-f^KUti: 

irKitK ttfeofii. 2, 3-H/^f/^yfyA! 
f&e>*ifc. cixSrffg^df-f-y 2 o o ? y y y h/nc* 

fe*»#»bnfc. sawas:5»ju ^*f->£©£-t- 

0 §©•>!/ *y/Kc:. ^^-y-y^/i^K^^-fr. 80 
g<D->y I3?>\>li7&i. O^fyfSLttiL, gift?) 
i, 2, 3- h y ^fMyfySr^-i'y^fet'r^i: 

Ltffc, IR1:4. 0 9 g, 45UP2 0. 8% 
[0039] (3) 1, 2, 3-hy / ^/u-f y-T"^ 

1, 2, 3-hMf;^yfy4.09g (265!)* 
^) 5rtlTHF 1 0 0 5 y y -y h/Hc^L, 

T, t -y^/uy ^!>a d.TM^y^y^) l 9$ 
-y y-?r Kti?* jKT-tfc— 2 #P B ^fiT*g^-frfcv?*>^ - 
Tk&T, *i8UfcM/>f/^BD-y7y (tmsc 
1)3. 2 5 g (30?y 3.8S5J? h/U) SrAP 

|c:*2 0 5 y y y h/uSrAnx.T^3i>^b. 
HFSrKSI/^fc©^. ^*ty3 0 0 5 D D y h^-CttW 

tt«WW«r6»J, »*»*«BEB*-f*wi:tJ:9» l. 

2, 3 - h y / ^/M" >-r=/K h y /7 c /Uv'7>'Srlt 
fe^/i'i: LTilfc, I|5lffi4. 27g (18. 5 5 y * 

/u) , iR^ 7 2 %„ 

1 H-NMR : 7. 2 5 ~7. 0 4 p pm (4H, m) . 2. 
03ppm (3H, s) , 1.93ppm (3H, s) , 
1. 38ppm (3H, s) , -0. 2 0 p pm (9H, 

s ) (f fvl">7 V^tJI, fi^ n n */UA) 
[0040] (4) 1, 2, 3-hyy f-yl/^ 
h y ^ n y KO^-J* 

wmt^fyA. 7 g ( 2 5 5 y 2. 7 5 y y y h 

yp) ?r8 0 5 y y y h/KOlft* h^vl^^L, ^fi 
T. 4 0 5!/!/'/ h/HD h/ny|:g)!|Lfe 1 , 2, 3 
-hMf/i"fyf=yi', h!/^f^y7y4.2 7gS: 

*>. 8 Otf h^y-I^Sr^fco h/u^y 10 0 5 
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0 5 !) !l y h/K ftl>-e^f-^2 0 0 5 !J y v Yfrtc 

*1^fcJ:0t**©£fl?*$:IfcfcLfc. HX*4. 7 g (l 
4. 5 $ V „ iR*5 8% 

'H-NMR : 7. 4 9~7. 7 5 p pm (4H, d q) , 

0 

M e 

CI'"' 





( 12 ) #ffi¥7-3 3 8 1 2 
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2. 7 2ppm(6H, s) , 2.53ppra (3H, s) 

(x h7^f^7y«2|, t^nn^) 7.2 7- 
6.89ppm (4H, d q) , 2. 2 3 p p m (6H, 
s) , L96ppm (3H, s) (?F7^f^7V 

[004 1] 
lit 8] 

0 



A J C 1 , 

> 

c s , 



M e 



M e 




M e 



1) B u L i 

2) M e sS i C I 



S i M e s 




M e 



M e 



DM e L i 
2)H ,0 



H Me 

M e 



M e 




M e 



Ti C I 



M e 




(Me : * 9 >V g ) 
< B u : 1* 



M e 



[0 0 4 21 ±IH (3) ©1, 2, 

h y ^f/^^yit TIE©**— -Mi 

o 

L i\ / M e 



M e 

T i C 1 , 
[00 4 3 J 

lit 9} 



M e 




M e + 



M e 



T H F 





i 



[004 4] £f$,m 6 

1, 2, 3- hy^^vM" yf^f^yh!/ tf-fr 

n&fflSXSf&LtLl, 2. 3-b'J * ?vi~f Vf^/u 
*9 % s b ]) 9 a D KO. 8 1 g (2. 5 $ y £g?{t 
T\ MTHF5 0 5 y y y ^ 
f-)V-7^^y^h^u 5 K9. 0 5 J/ y y h/U (1. 0 MT 
HFM) SrADx, ^Ir^filcMtfctC 

MffiS*U &®Lfctf>*>, ±&2 5 0 5 JJ y y h/UD 10 

t>*XJto iRftO. 5 9 g (2. 3 5 y^/U) % lfci£9 0% 

#i4ofc. 
[004 5] UteCT 1 

SHRiI*l/fc3 0 b fr#7 XT >7 

mz, xj-u^i o $ y y v h/K 2^/^/1) y h/w 

1 2 5-7-^^ P y y h/U-5rADXL, r7D^ 

* yT'-CMfLfc, :<07y^7 0t©^yw^ 

Iwg LT 1 5 frffi&W U 1 T-g-fiE Lfcfl;£4frA 

y y f^SrADKLT, 7 0 < CT-4^Kfi-&5rffofc 0 R£ 

* * s -^x-mftm, asL-c^y-^-o. 
FvT- 5 "Wflnjv s> * * w-ftm-rs r t\z-x<o ;-^>vs>- - 

*?*3-y?Xl)x3-is^0. 3 8gS:^»»J:9»fc, 
ftkftfc-^^y-^y^tfy^l'VCOl 35th 30 
y y- d n-i^v+T-rolSPS^ ( 7j ] 140. 5 3 d I / 
gT'fcU, fitel4l3, 0 0 0 g/gT i T-feofc 0 
[004 6] MM&l 2 
<t^feA©ftb 9 Iz&f&M 3 "C-^ VtzitGWo C 5rfflv n 

2. 3 0 g £#fc 0 &t>tifztf}) ■▼-ttSMM f/nf/i' 

■W?f!/?*Mf^l. 3 3 g iSr^P^gBJ; *? 
fc. flWc-yy^t^^f 2/^*y^f i^ywi 3 5 

t h y ? a n-O-^^^-CWgPfitta Cn) 140. 3 7 d 40 
?£t£l439, 0 00 g/gT i T'foofc. 
[004 7] 3 

0. 0 5*^/1) y K/KO h y^f yr/fvUT^S^ 
0 $ y y y h/Ut^0ij2-C*^Lfc^^ 
B(7)l 0 5 y */U/y y hy^ffiS 5 y y y h/K 10 
$ y^e/w/y y h/KON, N-^WsJ-^Ar 
hy=*r* ('<^7/l'tD7i=/l') tfu— b<D7>7 >J 

-Sffi5 5 y y y h/u&u* h/u^>5 s; y y y h^zg. 
mTxfe&LxmmfeWizmmLtz. zzx\ &$&i4h 



) W7-3 3 8 1 2 
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o^iiy^hyno^^Tyy/Hw ^fuyio^ !) 
y y h/kRtfhy^yyfvuT/i^^As-r-r^n* 

^SrAnx^nvdf^yy-Cit^m. 6 0tlC#SU 

±izom&mmmm. 2 5 5 y y y h^5rio^T, 6 0 

XfcftLtz<Dh, ft^LTtfy -r-0. 6 0 g fcfcfc. ft 
t>ftfc# y h 5 B$|^y y 

u><0. 3 7 g <fc 9 fffc. nbtitci/ls V* 

Wf-yiftfyx^UlsO) 135t:hy^o a^y-tfy 
'PX-nm^m [t,] 140. 62dl/gT-fcO, Sttl4 
5, 0 0 0 g/gT i Xhitz,, 

[0048] nmm* 

it&V>> B<Dftt><9 \Z&&.M 4 T'-afijc Ufc-f D 5rffl ^ 
fc«^l4, *Jfc«3i|l!I«lCLr«-&«rffV\ 5}fy-r- 
4. 7 5 g Srftfc. ft5>nfc#y -^-Sr^/f/i'^^ 
^h^-C5«Fligyy^^u— ttHj-f-srttiO, 
3^*^ ?f^;l?!)^fuy3.94g ?r#fc 0 f# 5>*tfc 

■yy-W^f*/^jK!i^i^y«i 3 sthD^np 

^i?ypX'<Dmmttig. Cn) 140. 4 5 d I /g"C* 
t). St4l440 ( 000 g/gT iT-fecfc, 
[0 0 4 9] HJg^ij5 
1^8 0 < ClrLfcW^-i4, ISlfiS«3i:B]««wLTS 
^■SrfTV\ 9 5 g?r#fc 0 #t>ilfc*I>-r- 

Ztt&*'?Jl'=-1-Jl'trb>X'5f%fflyy9Xls—tiimT 

gSr^F*«J:9»fc. »e>Hfc-»5>^^f-y^sl?y 
xfuywi 3 5X h y -^d a^v-e^tfeoliPg^- 

[ij] (40. 4 8 d l /g-e*>»), Sttl48, 0 0 0 g/g 
T i X'hitz, 

[0050] mmme 

fi-afi^S: 7 O'Ct *»oR-&«ME»«3 7 * 
n y y h/uSr/B^fcfit^H:, tR«CU-Cfi-& 
Srffv>, sBy-^-i. l 6 g£itfc„ ttfetlfc^y -v-S: 

f/^f/i'^ h >X' 5 ^iy y ^ X 
-tiriO, •>y-W^fy^!l^fl/MI.78g 
Sr^gB X K> mtzo %bkltz f ^V** ? 3- y 
^•UVCOl SS'Chy^nn^O-fefvtfi-C'CO^fSttaF 

[ij] 140. 40 d 1/g-Cfot), S14I432, 5 00 g/ 
gT i T'feofc 

[005 1] Hife^J 7 

o. i ^-/u/y y h/uo h y^r v/^-^t/v^=-^ 

AMlO 5 y y y h/ut-g-figfi»j6T-g-^b7c:{b-&«5F 

co i o 5 y */u/ y y h/^?K 5 5 y y y h/u. i o $ 

U^/u/V y b^<DN, N-i?/3-ji'T-}) -t&'r b 

jffiS555!)y N^S^h^V-S 5 y 'J y h/u?r^^ 
TT'S-g-b-Cftfc^^SrllSSLfco m?. J§4&I4 b^ 

$ y y y h/K7)^7^7'V7'/HC > uyio? yi) 



( 
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v Y/\s*Xft7 L 7ui/*w7X'$sW<k. 7 otitis. 

7 0"CT-4^fi-&Srffofc 0 BLfitfk* ft®®)** 
# y~frX*foW&. 3. 3 7 g Sritfco 

y ft0M ^-,v^,vfr V ^X 5 P#FhJ y 

}) *^WV3. 3 0 g £*&SU 9 #fc. fc&Ufci'i"? 

^tfy^i^wMffaMHF-Sttl. 1 00, 
OOO, ^?-|;^»2. lt'fet), Stttt 1 39, 0 0 0 



) <&ffl¥-7-3 3 8 1 2 
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g/gTi T-feofc. 
10 0 5 2] 



